This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(51)lnt.CI. 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 09-092775 
(43)Date of publicatio n of application : 04.04.1997 

H01L 23/50 



(21) Application number : 07-244204 

(22) Date of filing : 22.09.1995 



(71 Applicant : HITACHI CABLE LTD 
(72)lnventor : OTAKA TATSUYA 

HATANO KAZUHISA 
MURAKAMI HAJ1ME 
YONEMOTO TAKAHARU 
YOSHIOKA OSAMU 



(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
Sess in a CSP (Chip Scale Package) structure by wh.ch a 
^ran of the same size is mounted on a semtconduc or ch>p. 
SOLUTION- A lead frame 4 to be adhered to a semiconductor 
cm 1 1 dmost the same in size as the chip 1. The surface 4e of 
an fnner lead 4a of the lead frame 4 is coined to form a corned 
SnTwith reduced thickness. The lead frame 4 and the end 
surface lc of the chip 1 are adhered to each other wnh a double- 
facTd adhere tape 3 interposed. The coined part 5 of the ,nner 
£ 4a 1 connected with a bonding pad 2 of the ch.p 1 through a 
bonding wire 9. The surface 1 a of the clup 1 is packaged w th a 
mold Jesin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * 

► office is not responsible for any 
S "he'use of this translation. 

, . This document has been translated by computer.So the translation may not reflect the original 

fSS shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



fSalmn Pile up the leadframe of a semiconductor chip and abbreviation same size on the surface 
[Claim 1 J rue up inc i throueh adhesives. Connect the inner lead and 

of a semiconductor chip, and it sticks througn *an< fron t-face side of a semiconductor 

semiconductor chip of a lead frame by th ^.^U the front face of an outer 

chip is closed by the mould resin *o that ,t may^ JJ"^^ „ outer lead on the closure 
lead. In the semiconductor dev.ce ^^^^L^^^A the thickness by the 
resin front face The semiconductor ^^^T^^aSL face lower one step than an 
STuSS SStt^XZ^- Lr lead may not cross the front 
face of an outer lead. ... . c ] 0 sed the gap between the 

between an inner lead side but between outer lead sides. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

IS technical field to which invention belongs] the semiconductor device with which this 
nvemior ! used the leadframe - starting - especially, a chip size and abbrev.anon - ,t ,« related 
with a thin shape and small semiconductor package structure with the same s,ze 

f Description of the Prior AH) Although the LOC (Lead On Chip) structure which can contain the 
em coSuctor chip which turned into the comparatively small package on a large scale ,s adopted 
mas "DRAM (Dynamic Random Access Memory) corresponding to the demand of high density 
LssTmbly the package further miniaturized by even chip size level by the increase ,n capacity has 
comeTo be required Moreover, it is required that the semiconductor package for electronic 
equipmen should also be miniaturized more with reduction of sizes, such as a personal computer, 
focSe personal telephone, and an 1C card. And only the area which a package only has chiefly 
is called for also in the thickness direction of a package rather than it is asked for th.s 

S^onven. ionally, the semiconductor device called CSP (Chip Scale Package) which exposed 
a part of lead on the base of a package as what responds to these requests " P~P?«f^f 
132453.A). Specifically, as shown in drawing 7 , an end face is doubled and *e Jeadframe 22 of 
the same size as a semiconductor chip 21 is stuck on wiring side (front face) 21a ol a 
^nd^o"chip 21 with adhesives 23. In case it closes by the mould resin 25 after com.ect.ng 
rerTead 2^ of a leadframe 22, and a semiconductor chip 2 1 by the bonding wire 24, the front- 
Z of a semiconductor chip 21 is closed by the mould resin 25, and surface 22c of outer lead 
22b is exposed to surface 25a of the mould resin 25. _ *, nr M n ->\ 

[0004] Although the bonding wire 24 which connects inner lead 22a and a ™™**™™<*?p2\ 
needs to prepafe a level difference here at a lead from surface 25a of the mould res.n 25 ^made flat- 
tapped whh surface 22c of outer lead 22b so that it may not disturb, in this conven tonal example 
inner lead 22a is made lower one step than outer lead 22b by carrying out down set processing of 
the leadframe 22. 

[p?obl ] em(s) to be Solved by the Invention] By it, the miniaturization of i .package ^ not on, y 
reflected in the area which a package has chiefly by the conventional ^ to ^ 
but has come to be reflected also in the thickness direct.on of a package. Howe e sine , it is made 
to prepare a level difference in a lead by canning out down set processing of the leadframe, the 
processing depth beyond lead ** is needed, and the part and package thickness cannot be made 

[0006] moreover - although the minimum package can be obtained as the size of a package is the 
same as that of a semiconductor chip 1 - dispersion in the size of a semiconductor ch.p 1 --the 
time of a mould resin seal - a mould - there is a possibility that metal mold may damage a part of 

semiconductor chip 1 . . , • „.„_ 

[0007] Furthermore, since adhesion fixation of the leadframe to a semiconductor ch.p »as 
performed only by the inner lead side, although the case where fixation ,n the thickness direct.on 
by the side of an outer lead was not enough arose on the occasion of a mould resin seal, when 
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nxation no, enough, a mould resin needed to begin to delete a wraparouno -u * 
thinly on the surface of the outer Jcad. conventional technology 

0008] The purpose of tins £^^X ee ,hich can make package thickness thmncr. 
mentioned above and I ofle *e w™con ^ ^ ^ ^ ^ {Q offer ^ 

Moreover, the purpose of this, ' chj does not damage . Furthermore, the purpose of 

^r;ss^» 1 — ior aevice which does not nced 

shaving **** on the front face of an outer lead. 

[0009] , semic0 nductor device of this invention piles up the 

[Means for ^^^^^^^ same size on the surface of a semiconductor 
leadframe of a semiconductor chip ' » n ° » . , d and semiconductor ch.p of a 

chip, and sticks it through adhes, >es - Connect *e mner . conducior ch ig dosed by lhe 

leadframe by the bond.ng ^J^^^^L front face of an outer lead. In the 
mould resin so that ,t may become H aHaPpecT * ™ d on lhc dosure resin front face 

semiconductor device wh.ch exposed ^ 0 °^ e Head is reduced, and one step of inner lead 
The thickness by the side of the front face : ol an inner connected to an 

front face is made lower than an outer ^J^^^fZ thickness of an inner lead is 
inner lead -y not crossjhe front fac of » W lead ^ one than an 

S cat where the down set of the lead is carried out, package 

Sol^ 

he end faces which form the size of a eadframe a 1, lle ^X^ iconductor chip by the mould 



face of an outer lead. 



Embodiments of the Invention] The gestalt ^^^^^ of ctp 
invention is explained in ^deta, using ; a * nducl or chip 1 . 
structure which carried the leadframe A i of the «mc «ze on ™ & 
[0012] Near the cent^ 

semiconductor ch.p 1 .s constituted. T^^J^i 0 , and has inner lead 4a for connecting wnh 
chip 1 consists of same s.zes as a 'f'^^f^^^^a. The attachment by the 

attachment side and oppos.te s.de (surface 4e) s,de - and made ' h " bon ding pad 2 of a 

^OltSs! t tending pad 2 allotted near [ where f^P^^ 

section 5 of inner lead 4a which reduced thickness and sectfon 5 and a 

outer lead 4b, and silver plating 6 was performed ] the center ofthe^ coirnng ^™ 5 $ js 

semiconductor chip 1 is connected by the bonding wire 9. Since «j step or co m g 

low, the height of a bonding wire 9 can be "^^^"^X^Zaku* chip 1 . 

[0015] Closure by the mould resin 8 >s performed by the su face l a s .dc and 

Thickness of the mould resin 8 is made mto the same height mould resin g, surface 

althoueh inner lead 4a, a bonding wire 9. etc. are buned and protected in the mou 
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r „,r lead 4b is exposed to closure resin surface 8a. Ai ihis time, il is small in the area of a 
4C C C and t order io make thickness of a package thin, i, is made for the mould rcs.n 8 not to 
r the surroundings top in rear-face lb of the end-face lc and the semiconductor ch.p 1 of 4d of 

~c nf a leadframe 4 and a semiconductor chip 1 . 
mn,£ Thu s nee th^constituted semiconductor package has prepared the level difference ,„ the 
[00 i ] l ni in i does not need to carr>' out the down set of the leadframe hke before. 
S^IS L intoSekness which totaled the semiconductor thickness of tip, 

^^ffite-rided adhesives, and lead of one sheet, and sinee the processing depth 
more thin the double precision of lead *• which a down set requ.res is not requ.red of a lead 

n ran make thickness of a package thinner. 
^iS^m^c the semiconductor package mentioned above in order to make 
Ind face 8b of the mould resin 8 in agreement with end-face 1c of a sem.conductor chip 1 the 
feadframe 4 used for a package is first constituted so that the position of the res.n dambar 17 may 

e lged along with the periphery of the semiconductor chip 1 shown with the alternate long 
and S dash line, as shown in drawing 2 . moreover, the mould used at the time of package 
manufaeture - metal mold is made into the almost same size as the appearance of a semiconductor 
STl nd as the mould resin 8 does not turn around it to the rear-face lb s.de of a sem.eonduetor 
chip 1 it carries out the mould only of the front-face side of a sem.conductor ch.p In addition. 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17 
moTs] Metal mold cuts the resin dambar 1 7 after a mould, and Leads 4a and 4b are separated 
separately Here, before cutting the resin dambar 17, it is good that wetting with solder performs 
good silver plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
simultaneously with the silver plating 6 of the coining section 5 of inner lead 4a. If it carries out 
Hte thfc it becomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
is advantageous after a mould also at the point that the process which gives a damage to a package 
can be reduced while it can carry out cost reduction. 

rt)0191 According to this manufacture method, remaining as it is or since it can omit a part and can 
use though it is equivalent in price as compared with the conventional mould package ,n the 
manufacturing process and resin mould process of the LOC leadframe currently performed 
conventionally, the package of small and a thin shape can be obtained more. 
[0020] since [ by the way, ] the size of a package is the same as that of a semiconductor chip 1 in 
the mould field of the package structure shown in drawing . ! » dispersion in the size ot a 
semiconductor chip 1 » a mould -- we are anxious about metal mold damaging a part of 
semiconductor chip 1 such concern performs a setup to which a mould field is expanded a little to 
a ^conductor chip 1 , as shown in drawing - it is cancelable namely, the ^otuM^ 4 
- a semiconductor chip 1 - a little - large - forming - the res.n dambar 1 7 th ^frame 4 
formed a little more greatly a mould -- when the s.ze of metal mold is doubled and formed, ex en 
if dTspersion suits the size of a semiconductor chip 1 - a mould - since metal mold stops touching 
end-face lc of a semiconductor chip 1 , it can prevent breakage of a sem.conductor chip 1 In 
addition, the gap G formed between 4d of end faces of a leadframe 4 and end-face c oft 
semiconductor chip 1 is buried by the mould resin 1 1 by closure by the mould res.n 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould res.n 1 1 after a res.n seal 
[00211 Moreover, if the package structure shown in drawing 1 and drawing is not enough as 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 with double-sided 
adhesives in case the mould of the package is carried out, a mould resin will need to begin to 
delete a wraparound and a front face thinly to surface 4c of outer lead 4b. This can prevent 
effectively surroundings **** to outer lead surface 4c of the mould resin 8 by making the tape 13 
with double-sided adhesives with thickness equivalent to the tape 3 with double-sided adhesives 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b, as shown in drawing 4 . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . 

[0022) Moreover, with the structure of drawing 1 , drawing 3 , and drawing 4 although silver 
plating 7 was performed all over surface 4c of outer lead 4b. if it does so. it will be expected that 
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lhe silve , amoun. of '«* increases jj* £ ^^^^^"h^^nroT" 6 

5*r^t^^^ a ; ^ ,s shows ,he ponion which hasno ' 

performed silver plating sheathing of the solder plating 1 6 to 

[0023] &^J*ZTaZ$ it m ns that the process of carry out [ to the front face of 
SU fTead C t^XofT^l plating ] which gives a damage after a mould to a package 

[0024] In the gestalt of this 0 P erat ^ f ^ c C h ^^ f 05 mm of ****** of 0.15mm and a tape with 
[he thickness of the used semiconductor C ^'P ^mm o, ^ ^ ^ ^ 

double-sided adhesives. ^^^^^^ of reducing the thickness of an inner lead 
although the coining method was « " J^^iif dirty method. Moreover, although the tape 

is only good also as adhesives. 

t° 025] T Tcw.tK*. Wei difference was prepared in the lead by reducing the 

[Effect of the Invention] Since the le e » J e processing depth beyond lead ** is 

the semiconductor chip by metal mo Id ^^^0 iemiconducior chip placed also 
to make the adhesives which stick a "f^^J^^i^t face of an outer lead can 
between outer lead sides, the wraparound of the mould resin on the rroni 
be prevented, and surface shaving **** is not required. 



[Translation done.] 
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[Drawing 31 
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[Drawing 6 ] 
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I TITLE OP THE INVENTION) 

Semiconductor Device 

ICLAIMSJ 

1. A semiconductor device including, . semiconductor 
Chip. . l..a frame h . vtn9 , ^ ^ 

. thet of the semiconductor chip, the Led fr.me being bonded 
to . surface of the semiconductor chip by en adhesive layer 
interposed therebetween under the condition in which the 
lesd frame is overlapped with the semiconductor chip 
bo„din 9 wires adapted to bond im „ lMd . included in the 
lead frame to the semiconductor chip. and a resin 
.nc.psuj.te ad.pt.d to enc.psul.te . region cou „ rd 
surface of the semiconductor chip in such -a fashion that it 
ha. . surf.ce flush with . surf.c. o, e.ch of outer le.d. 
included in th. le.d £r.m. ,o expose the surf.c. of th. 
o«.r l..a « th. .urf.c. of th. re.m enc.psul.'t.. wh.r.i„ 
"ch of th. inn.r l..d. ha. a reduced thickness at a 
surface thereof i„ euel) . f „ hio „ ^ ^ ^ 

surface of an associated one of t-K- , „ 

e o£ the outer leads, whereby 

the surface of the inner lead <• i 

ner aead is lower than the surface of 

the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead frame is slightly laroer 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap de£ined beCween emapeoMxtg ^ 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2. wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION) 

the present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially eq ual in si2e to . 6emiconductcr ^ 
packaged therein. 

(DESCRIPTION OF THE PRIOR ART) 

In DRAMs (Dynamic Random Access Memories, having a 
>~ge capacity, an LOC (Le ad On chip, structure is mainly 
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- d which u c . piMe of anowing ^ Mniiconductor 
having . lsrg , siM „ be packa9ed ^ a relauvtiy ^ 

P ° Ck * 9= ' in ° rd « " ~« « requirement of hi9h.den.ity 
*ounti„ 9 . Bowev „, the recent of ^ inerMMd 

S c.p. eity h .. r „ ulted in a ra ^ ireinenc e£ 

semiconductor pscssge. h . ving . siIe „ duced ^ a chip ^ 
level. tilUrt.. „^ cenductor packa9at electronie 
spplience. such .. ,. etinile per>onal convueers _ 

IC cerds. end the H*. hes heen retired to h.v. , TOre 
™ compact structure in p . ce „ ith the „„„ trand ^ ^ 
electronic .p p u.nc.s toward . compactness, rurthermere. 
such s compactness of , semiconductor p.c*a 3 . h , ve ^ 
retired with re 9 .rd to not onlv the ere. occupied by the 
semiconductor p.c k . ge . but also the thickness of the 
15 semiconductor package. 

I" order to meet such requirements, a semiconductor 
dev 1C e has been proposed which is called a «CSP (Chip Scale 
>-ckage>« (Japanese Patenfc ^ ^ 

, ^3 2 «3,. In 8UCh . csp package< each iead ^ ^ 

exposed at the lower surface of the package, herring to 
"9. 7 ili ustrating a detailed structure ^ thig c ^ 

package, a lead frame 22 havina rh« 

naving the same size as that of a 

semiconductor chip 21 is j 

P bonde d to the wiring surface of 

the semiconductor chip 21 t h» • 

P that as. the surface 22a, an 

. such a fashion that their eom^- 

corresponaing edges are aligned 
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chip « b y me&ns of bo„d ln3 „ lre , 2< . ^ ^ ^ 

«ncap, ul . tin9 proceee c>rried Mt using ^ ^ 

• «. ,„ thl . .„ c .p. ulatin3 proce£s _ the Mmiconductor 

tcw. ra it . eur£ . ee Jla> thereby esusiBs Mrt ^ ^ ^ 
..ch ouc« w „ b te „ exp0Md >t eurface ^ 
molding resin 25. 

in thl. case, it is necessary Co provide a stepped 

lead structure in order to prevent rh„ k • 

prevent the bonding wires 24 
serving to connect the inner leads „. . t 

r leads 22a to the semiconductor 
chip 21 from beino r»r-or>-„^«j * 

9 protruded ^om the surface 25a of the 

tc thi . .„a. in tnis COTVentional exMvU 

« is subjected to a dow . sMtin9 precKs ^ ^ t 

eacn inner lead 22« 

22a lfi lower than an associated one of the 
outer leads 22c by one step. 

fSUBOECT MATTERS TO BE SOLVED By raE 

cechn/" aCCOrdanCC ab ° Ve — d conventional 

technique, compactness of a semieon* 

achi^ „ """conductor package can be 

achieved with regard to not only the , 

. . oniy the area occupied by the 

semiconductor package, but also the th - „ 
semi«^„ thickness of the 

semiconductor package. Howeve- 

owev e-. since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip 1 has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. i„ this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art. and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
Preventing its semiconductor chip from beang damaged during 
an encapsulating process using a molding resin. Another 
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* the Snv , ntion is to provid iconducto _ 

device having . 6tnictu „ capaMe of ^ " 

^ iC ' ° U " r to be shavea eff 

efter en encapsulating process. 

.[MEANS FOR SOLVING THE SUBJECT MATTERS) 

Pr, " nt P—"e. • ..miconductor device 

inching . semiconductor chip, a le .a frim . „ aving „ ^ 
.un.eanti.nv to that cf ^ seniconductor 

chip hv an . dhesSva layer ^ ^ 

condition in „ hich t „. £r _ ^ 

»-* inciuded i„ che lead frame ^ ^ 

-a . resin encapsuUte adapt . d to ancaptuUta , ^ 
toward the surf . ca ef , emiconduc£or ^ eu=h 

that it . . urface flMh with t f e£ 
outer xeaa. includ . d ^ ^ ^ 

■~ the outer ,. d « the_.ce. the resin 

Wher " n ° £ in "« — *" • «"«d 

' ' TtM ~~ * — — that the 
b 9 COnMC " d " "» >«- ^,s not e«.nd 

str 7 surfa " ° f the i ~ - - — - - 

8 ^£ace of the outer lead by one step. 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. m this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip ln an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. i„ this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

(PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in function with 
the annexed drawings. Fig. , ie a cross- sectional view 
illustrating a CSP structure in which a lead frame «' having 
the same size of a semiconductor chip a is bonded to the 
semiconductor chip l. 

The semiconductor chin i ~ . ^ ^ 

cnip i as provided at its wiring 

sur *ace, namely, a surface • ^ . 

y. sunace la, with bonding pads 2. These 

bonding pads 2 are arranoed s« «*w ... 

anged m the vicinity of the central 

Portion of the surface i a Tho , . s 

The lead frame 4, which is 
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attached to the surface 1. of the semiconductor chip !. has 
the seme sire e. thet o£ the semiconductor chip l. T „, 
lead frame < includes inner le.d. adapted to come into 
contact with the semiconductor chip „ n d outer <fc 
each servin g as .„ ttImiMl ^ attachment 

between the semiconductor chip > and £rame , is 

achieved by overlapping the semiconductor chip ! and le.d 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip i is ,li s „ ed with „ 
associated one of end surfaces 4d of the Lad frame 4. .„d 
interposing, a douhle-.ided adhesive tap. , between the 
overlapped semiconductor chip , and lead frame 4 . 

The lead frame 4 „. s . structure ^ ^ ^ 

a reduced thickness at a desired portion thereof. That is. 

each inner lead 4a h»» - • . 

^a has a coming portion 5 having a 

chicfcness less than that of an associated one of the outer 
leads 4b. The coining portion 5 is forced by coining a 
surface of the inner lead opposlCe to ^ 

surface of the inner lead 4a that i. 

° thac is, a surface 4c. 

Accordingly, bonding wires 9 wh^v, 

g wires 9, which connect the inner leads 

<* to bonding pads 2 of ^ semiconductor ^ t 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 



2 *ad 4b, that is, the surface 4c. 



For the coining portion 5 ^ ^ . 

^ " on 5 of each inner lead 4a 
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arranged' at . level lower t „„ ^ ^ ^ ^ 

associated outer le.d 4b by virtue „ f ^ ^ 

thic.cn.ss r.ducr.ion. . silv.r pl.ting process is cenducted 
to form a silver pi« ing tilm 6 ^ co . nin3 s 

formed with the silver pl.ting film. s „ e connecte(J wich 
the bonding pads 2 arranged near the central portion of the 
semiconductor chip l by TOans cf th . ^ 9 

respectively. sinc . eac „ coining g ^ ^ 

• level lower than the surf.c. ,c of the associated outer 
leed <b by one step, the essoci.ted bonding „ ir . s can be 

controlled to have a -> 

nave a height lower than the surface 4c of 

the outer lead 4b. 

An encapsul.ting process using a TOldi „ 9 r „ in ^ 

conducted at a region toward the surface 1. of th. 
semiconductor chip >. thereby f _ ing , ^ 

The thiccnes. of th. resin encapsulate s is determined 
» -eh a f.. hlon th « eh . rMin encaptuUt# e s< nuth 

with the surfaces < P A f 

races 4c of the outer leads 4b at its surface 

, 8a; innCr lMd8 <* — bonding wires 9 are 

encapsulated by the resin encapsulate a so that they are 

protected. The surfaces 4 c of th. 

«c of the outer leads 4b are 

-Posed at the surface Ba of the resin encapsulate a. In 
order to reduce the area of the package while reducing the 

thickness of the package. the 

a cne resin encapsulate a is 

Prevented from extending beyond e-r-H - * 

* a each end surface 4d of the 
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lead frame 4, each end surface lc of rK. 

e 1C of the semiconductor chip 

1C and the surface lb of the semiconductor chip i. 

"nee the semiconductor package configured as 
mentioned above has a stepped lead structure formed using a 
coining process, it is unnecessary for its lead frame to be 
'own-set. The 8emiconductor package hag a thickness 
corresponding to the sum of the thickness of the 
semiconductor chip, the thickness of the double-sided 
adhesive tape, and the thickness of one lead sheet. The 
thickness of the semiconductor package can be minimized 
because the lead portion of the semiconductor package 
-volves no mac hining depth , corresponding to at least two 

times the lead thickness, required in a rf™, 

*cquxrea m a down- set structure 

the fabrication of the ^ nentioned 
semiconductor p. ck . se . t „. Jead frame f m £sbric>te 

th. semiconductor pac k . 9 e it arr.„ 9 .d wit „ 

..miconductor chip , ln euch . £MMon th>t ^ 

» ««.„< . l6na the 9 ^ ltml , dse ; of th> 

.^conductor chip a indle . ted by ^ ^ ^ ^ ^ 

«o as to align each end surface »> „, . k . 

BO of the resin encapsulate 
» with the associated end surface l» „» .u 

" le ot the semiconductor 
=»>P 1. The mold used i„ th . fabricstio „ 6( ^ 

semiconductor p.Oc. 9 e has a si« suhst.nti.il, «,u.l to th . 

Si2 e of the semiconductor chip 1 

p *• "he resan encapsulate e 
is molded only at a region toward f K 

toward the surface la of t h e 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
«b. It is desirable that, prior to the cutting of the 
resin dam bars 17, a silver plating £«„ 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate B. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating f ilm 6 on the coinin9 g ^ ^ 

inner leads 4a. i„ this case, it is unnecessary to conduct 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
Processes, which may damage the pacxage 'after the 
•completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it i s possible to U£e ^ 
fabrication process for LOC lead frames and the resin 
aiding process associated therewith as they are or while 
P-rtially eliminating them. Therefore, it is possible to 
<*tain a package having a me re compact and thinner 
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structur' while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1, however, if the semiconductor chip 1 has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip 1. This is because the package has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
have a size slightly larger than that of the semiconductor 
chip i. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip l, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4. the mold does 
not come into contact with the end surfaces ic of the 
semiconductor chip i even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
prevent the semiconductor chip i from being "damaged. 
Although there is a gap o defined between each end surface 
4d of the lead frame 4 and the associated end surface Ic of 
the semiconductor chip l, this gap G is filled with the 
molding resin 1! during the formation of the resin 
encapsulate 8. Thus. the end surfaces ic of the 
semiconductor chip 1 are protected by the mold resin li 
after the formation of the resin encapsulate 8. 
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Fu'rthermor . in the semiconductor package structure 
shown in Figs. 1 and 3, if the ie ad frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4 c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ou.er lead suriace 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. i. 3 or 4, this may inevitably result 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating fil m . as indicated by the reference numeral 14 in 

Fig. 5. In this case, there <i e a ^ 

. tnere is an advantage in regard to 

costs. The reference numeral u ^ 

'urne^ai 15 denotes an area plated 
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with no silver plating film. 

Fig. 6 illustrates an example in which a solder 
Plating film l 6 is formed on the surfftce ^ q£ ^ ^ 

lead 4b. as described above, the formation of the solde- 
5 Pl-ting fil m on the fiurface ef ^ ^ ^ ^ 

involves an increase in the number of processes damaging 
the package, of course, this is not avoided in the present 
invention. 

in the above mentioned embodiment of the present 
» invention. . semiconductor chip „.s us «d which hes . 
thickness of 0.3 mm. The lead frsme used hes e thickness 
of o.is mm. Also , ehe double . eided a<Uiesive t>pe ^ 

total thickness of 0.05 mm. The inner l.eds were subjected 
to . coining process to h , ve coining havin9 ^ 

thickness of o.., 5 ran. Although the coining proo 

«.d es . method for reducing the thickness of the inner 
l«ds. . half-etching process may be used. Although the 
double-sided adhesive tap. ... u . ed , ^ ^ 

' «t.oMng the semiconductor chip to the lead frame, .„ 
adhesive may be simply used. 

(EFFECTS OF THE INVENTION) 

lead s^u^^^r^viaedV" 66 ^ in ^on, a stepped 
<* each inner lefd P IccordiLlv redUCti ° n in the 'hicSness 
• ^chining depth excee^^ etl ™™*™*Y to give 
"^chaning depth is required in th! t thackness - Such a 

^ rea ln the conventional method in 



produce . semiconductor Mekeol hfwi' ** !*>»•*"• to 
Since the Led frem. S.T ^ mon?,; f! due "" «*«*»—. 

of the semiconductor chi^f Jf* ^f'?* to the eu ^e 
leads. Accordingly it ?. »PPlied to the outer 

outer lead surfaced "necessary to shave off the 
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